Effect of pituitary adenylate cyclase-activating polypeptide (PACAP) in the regulation of hypothalamic kisspeptin expression.
Pituitary adenylate cyclase-activating polypeptide (PACAP) and its receptor are broadly distributed in the brain, and PACAP is known to work as a multifunctional peptide. However, it is still largely unknown how PACAP affects the hypothalamic-pituitary-gonadal (HPG) axis. In this study, we examined the effect of PACAP on hypothalamic kisspeptin expression, a known regulator of gonadotropin-releasing hormone. We used two hypothalamic cell models, mHypoA-50 and mHypoA-55, which were originated from kisspeptin-expressing neuron in anterioventral periventricular nucleus and arcuate nucleus regions in the hypothalamus, respectively. Expression of Kiss-1 gene, which encodes kisspeptin, was significantly increased by PACAP stimulation in both mHypoA-50 and mHypoA-55 cells, by up to 2.69 ± 0.93-fold and 4.89 ± 1.13-fold, respectively. PACAP6-38, a PACAP receptor antagonist did not antagonize the action of PACAP on Kiss-1 gene expression but increased Kiss-1 gene by itself in these cells. PACAP-induced Kiss-1 gene expression in both mHypoA-50 and mHypoA-55 cells was almost completely prevented in the presence of H89, a protein kinase A inhibitor. PACAP was expressed in both these hypothalamic cell models and its expression was up-regulated by estradiol in mHypoA-50 cells but not in mHypoA-55 cells. Stimulation of mHypoA-50 and mHypoA-55 cells with PACAP increased the expression levels of corticotropin-releasing hormone and neurotensin, both of which could modulate HPG axis. Our present observations suggest that hypothalamic PACAP might modulate the HPG axis by directly or indirectly modulating Kiss-1 gene expression.